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Abstract 
In today's scenario, supply chain processes have been greatly influencing businesses and trades globally. Customer needs are 
sought to be met reducing lead times thereby leading to enhanced delivery with quality standards and reasonable prices kept in 
mind. Demands from the customers may vary from time to time. Considering the historical as well as interpreted data and 
analyzing all factors involved, firms/organizations can forecast what the trade scenario in the future. This helps any organization 
in systemizing their products/services, managing inventories, warehousing arrangements. All this leads to positive growth for 
both suppliers and buyers in the long run. Supply chain management (SCM) has been the dominant research paradigm of the last 
few decades. Considerable efforts have been put forth in developing decision models for solving supply chain related problems.  
 
We focus our attention on these models and optimize them because they address the important aspects of SCM and illustrate 
different modeling approaches. This paper illustrates the existing SCM decision models and improves upon them, illustrate their 
applications in global SCM, and identify areas of competitive research in the future. In this paper, we focus on integrating 
decisions across the supply chain network from the decision models, which are: buyer-supplier relationships, supplier selection, 
market integrated distributions and market share. Buyer-Supplier relationships lead the basis for continued growth and more 
possible profit for the system. Choosing the right supplier for the demand requested has its merits and this can be seen 
periodically in the company's progress chart. To further minimize costs and delivery time, and maximize quality, an optimization 
tool is used to generate this data for validation with a case study. The paper also identifies potential areas of additional research 
where analytical modeling can generate useful insights.  
 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of GCMM 2014. 
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1. Introduction 
The main challenge faced in global supply chain management (SCM) is the development of decision making models 
that could accommodate various concerns of multiple entities across the whole supply chain network. Considerable 
© 2014 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and peer-review under responsibility of the Organizing Committee of GCMM 2014
2260   Jivanath Venugopalan et al. /  Procedia Engineering  97 ( 2014 )  2259 – 2268 
efforts have been put forth in developing decision models for supply chain related problems. These have been 
supported throughout by the integration of these models into various decision support systems, in a way that these 
models can be optimized for future long term run. For this to happen these decision models have adopted many 
conventional techniques, including mathematical programming (Talluri and Baker, 2002; Chen and Chang, 2006 
and Mula et al., 2010), statistical and probability tools (Chakraborty and Tah, 2006), simulation (Lee et al., 2003 and 
Fleisch and Tellkamp, 2005) and heuristics (Anbuudayasankar et al., 2009a, 2009b, 2009c; Anbuudayasankar et al., 
2012; Malairajan et al., 2013 and Ganesh et al., 2014). The development of decision-making frameworks for 
complex SCM issues is a serious challenge faced by many researchers and this has indeed motivated them to 
continue to develop improved models in the supply chain context. This paper is an attempt to illustrate the merits 
and usefulness of SCM decision models, consider the already existing decision models and improve upon them, 
illustrate their applications in global SCM, and identify areas of competitive research in the future. . Nowadays, 
computerized mechanisms and technology has taken over a crucial role in the field of supply chain. This has led the 
models, which were designed and developed from the existing models, to be implemented in terms of software or 
'optimization tools' in order to acquire a rapid and more precise result. A platform for developing such tools is 
provided by Math Works in the form of MATLAB programming. 
 
2. Literature Survey 
Buyer - Supplier Relationships determines and analyzes the important aspects of the relationships between the buyer 
and the supplier. The concept of lock-in-situation and the social exchange theory is also critically viewed through 
the context of buyer-supplier relationships. According to Narasimhan and Mahapatra (2009), social exchange theory 
is used to gain a better understanding of the relationship between a buyer and a supplier that is characterized by 
lock-in situations. Product innovation within the process of product manufacturing at which the product has to be 
differentiated from the other products. A specialized product will turn the current market scenario as a whole. Also, 
innovation of a new product helps in the buyer freeing from the lock-in-situation with the supplier. According to 
Cooper (1987), if businesses are to survive and prosper, managers must become more astute at selecting new 
product winners, and at effectively managing the new product process from product idea through to launch. 
Estimation of market share can be done by a variety of different methods. A frequently used method of locating a 
single facility is being discussed in the literature review part of this unit by taking into account the competitive 
interaction design framework models. For assessing the market share, we propose a binary logit model form of 
logistic regression analysis. Green et al., (1977) discussed the application of logit analysis in logistic regression 
analysis. This led numerous researchers to apply this technique for analyzing categorical data when probability 
estimates, such as estimates of market shares, are needed. When selecting the specific attributes in representing the 
logit model, two major considerations are made (1) select the attribute that most strongly influences the market 
share, and (2) minimize the number of attributes in order to facilitate data collection. 
We briefly review the literature on multidimensional bid evaluation and role of information feedback for efficient 
RFQ-based procurement. The literature on multidimensional bid evaluation in the industrial procurement context 
mainly considers the buyer’s perspective and deals with issues relating to supplier selection and reverse auctions. 
For successful bidding; a supplier needs to infer the buyer’s implicit preference structure based on the information 
made available. There are a few studies that proposed decision support models for effective bidding by contractors 
in the construction industry (Marzouk and Moselhi, 2003; Dozzi et al., 1996; Cheung et al., 2001).These studies 
however assume the potential supplier (i.e., bidder) to be aware of the preference structure of the buyer. 
From the perspective of an international supplier, successful bidding is complex due to competition, growing 
importance of non-price factors, and the difficulty in discerning the buyer’s preference structure across attributes. 
Narasimhan, et.al., (2003) propose multi-attribute bidding models for effective bidding strategies by a supplier. 
Evaluating bids is complex when a firm has to evaluate multiproduct, multi attribute bids for procuring multiple 
products with varied competitive priorities.  
3. Buyer Supplier Relationships 
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Supply chain partnerships can be formed between organizations to provide a level of stability and encourage long 
term commitment from different parties towards achieving results. Three critical aspects of supply chain 
partnerships are: recognizing opportunities that would benefit from a partnership, selecting the right partners and 
meeting your requirements as a partner. Most organizations will have a balance of both short term and long term 
relationships with their buyers and suppliers. This balance can provide some of the benefits of both, while also 
reducing the amount of associated risks from the potential problems. 
3.1. Maximum Profit of Supplier  
Suppliers do their best in estimating their profits from the transaction between the buyer and the suppliers. The 
profit obtained may sometimes exceed the cost reserved for the parallel innovation process which is highly 
beneficial for the company/firm. Narasimhan, et.al., (2009) proposed that the payoff (objective functional) of the 
supplier, 
 
                                                                          (1) 
 
In equation (1), the scenario considered is a condition where a supplier undergoes a lock in situation wherein the 
buyer is forced to buy his supplies from a specific supplier. In such cases the price is totally determined by the 
supplier and the buyer has lesser scope of decision making on it. In such case scenarios, the buyer tries to come out 
of such a lock in situation by modifying its current product through proper channels of research and thereby 
developing a new innovated product so that their dependence on the current supplier can be reduced to great extend.  
To add clarity to the above scenario, the profit of the supplier after the innovation process can be estimated. After 
innovation of the product/service, the profit that the supplier gains from the initial product tend to gradually decrease 
with time till the product/services dies in the market. Thus, the payoff (objective functional) of the supplier is 
      (2)  
where, 
 Js(i) = maximum profit that the supplier gets after the innovation of a substitute product, 
               r = discount rate provided by the supplier for product that has undergone innovation, 
 Ф = time taken for a product to die out of the market, 
 x(t+τ) = the demand for the product in a market zone at a given time period t, 
 p() = price function for the product which varies according to the current market demand  
 
In equation (2), the lock in system is no longer applicable as the buyer undergoes a better influence over the pricing 
and marketing attributes as the product has undergone innovation. The supplier continues supplying their product 
until the demand of the prior product in the market diminishes or dies down.  
Here it is seen that discount rate provided by the suppliers would vary from the discount rate given before 
innovation. This depends on whether the supplier is looking for a longer term relationship (increased discount rate) 
or for maximum profit in the given time period (lesser discount rate). 
3.2. Maximum Profit of Buyer 
The buyer parallel innovate a substitute product/service while in the lock-in situation such that that product/service 
is introduced newly to market, thereby attaining a higher market share and reducing competition. Narasimhan, et.al., 
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(2009) proposed that the payoff (objective functional) of the buyer is 
                                                     (3) 
In equation (3), it is considered that the innovation has not taken place and the buyer is currently in a lock-in 
situation. An initial investment is kept aside for innovation/research for the new product/service from the profit 
obtained annually. Here the discount rate given is the discount rate provided by the supplier. 
The maximum profit of the buyer after the innovation process can also be estimated in a way similar to the 
supplier’s case. After the innovated product/service is introduced to the market, the buyer increases his profit 
depending on his market share while the initial product/service sales gradually subside. This provides a path for a 
future innovated product/service to enter the market. . Thus, the payoff (objective functional) of the buyer is 
(4) 
where, 
 JB(i) =  maximum profit that the supplier gets after the innovation of a substitute product              
 r1 = discount rate for prior product after innovation, 
 r2 = discount rate for innovated product, 
 Ф = time taken for the initial product to die out of the market, 
 τ = time taken for the initial product to be innovated, 
 πB1 = unit profit made for the product currently at time t, 
 πB2     = unit profit made for the innovated product at time t, 
 x2(t) = demand of the innovated product in the market, 
 x(t) = demand of the particular product in the market, 
 Cu2(uB) = cost spent on innovation researches from the innovated product, 
 Cu(uB) = cost spent on innovation researches from the initial product 
 
In equation (4), the first half represents the profit made from the initial product/service, while the second half 
represents the profit from the newly innovated product. Here we consider the cost of innovation for the prior product 
to be zero as the cost of innovation continues from the newly innovated product. 
 
4. Market Integrated Distribution 
Integrated marketing is defined as a strategy aimed at unifying different marketing methods such as mass marketing, 
one-to-one marketing and direct marketing.. Its goal is make all aspects of marketing communication such as 
advertising, sales promotion, public relations, direct marketing, personal selling, online communications and social 
media work together as a unified force, rather than permitting each to work in isolation, which in turn maximizes 
their cost effectiveness. In a real-time scenario where the facilities, product families and market zones may/may not 
be exactly specified (quantity), we arrive at a conclusion to estimate the market share and to reach the most optimal 
solution based on the network design of the problem. This is done, so as to minimize cost (or maximize the profit) 
by providing the customer the right goods, in the right quantity, at the right place and at the right time. 
4.1. Market Share: 
Market share is the percentage of sales (counted in either revenue or units) that one supplier has in a given market. 
Market share is an important indication of a supplier’s success within its industry and explains how competitive a 
supplier is relative to other companies that offer similar goods/services. 
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4.2. Advertising Factor (AF): 
In a real time scenario, the current (more accurate) position of an organization/firm in the market and its share in it is 
calculated optimally. This is achieved through the introduction of an Advertising Factor/Budget (AF). The goal is 
basically to reflect the firm's standing in the market with its advertising efforts. Advertising budget is the estimation 
of a company's promotional expenditures over a period. An advertising budget is basically, the money a company is 
willing to set aside to accomplish its marketing objectives. When creating the advertising budget, a company must 
weigh the trade-offs between spending one additional advertising cost with the amount of revenue that the cost will 
bring in as revenue. 
Before finalizing the advertising budget of an organization or a company, the company has to take a look on the 
favorable and unfavorable market conditions which will have an impact on the advertising budget. The market 
conditions to be considered are frequency of the advertisement, competition and clutter, market share and product 
lifecycle stage.  
Various assumptions are made while estimating the market share of a particular market zone for a product family 
when served from a particular facility. These assumptions are made for different attributes (such as price, quality 
and delivery) by taking into consideration the various scenarios in which a particular product is served from a 
facility to the particular market zone. When the facility provides a given product to different market zones, it is 
assumed to be given   at different price levels, different quality levels and at a different delivery time. However, 
when the facility provides different products to a given market zone, it is assumed to be given at different price 
levels, different quality levels and at the same delivery time. 
The model formulation for estimating the market share is: 
        (5) 
where, 
 Pijk =  estimated market share in market zone k for product family j when served from facility i 
 αjk  =  logit model intercept for purchases of product family j from market zone k 
 βsjk =  coefficient describing the market zone k’s attractiveness to attributes when    
                         purchasing product family j from facility i 
 Xsjk = binary variable describing the presence or absence of attributes when    
                         product j is supplied to market k from facility i 
               s =    an index representing the performance level on a particular attribute (such as price or   
                        a customer service element) that is offered from facility i to customers of product   
                        family j in the market zone k 
               AF = advertising factor 
 
5. Supplier Selection 
Selecting the appropriate supplier is one of the main decisions involved in the supply chain network. The choice 
depends on a wide range of factors varying from value for money, quality, reliability, till service. The suppliers 
(both single and multiple) contesting in a bidding process may be quite high in number and the final selection of the 
supplier may turn out to be a difficult task. The reduction of the number of selected bids during a single bidding 
process (also known as transaction complexity minimization) will help in overcoming this issue by bringing in the 
strategy of eliminating the number of suppliers, sometimes through rounds and finally coming to a positive decision. 
5.1. Minimum cost 
This is one of the major factor most of the buyers look into. The buyer works on the principle that lesser the cost 
more the output. From the buyer’s point of view, the suppliers are selected in such a way that they get maximum 
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profit from the   lesser inputs. Thus, suppliers are accordingly considered. Selections of these suppliers are done 
through a bidding process where selected or unselected group of suppliers can bid. These suppliers can bid for both 
single and multiple products. The best bid is selected keeping in mind the entire requirement needed from the 
product and the buyer’s selection preference attributes.  
Suppliers are allowed to bid for one or more products. Discount rates are given to those suppliers who bid for 
multiple products. The discount rate varies according to the number of products a supplier bids during the bidding 
process. Thus, the discount rate is an influential factor in the deciding of the minimal cost for the supplier selection. 
Those suppliers bidding for a single product have to quote their product with a reasonable amount and have to study 
the buyer’s preference attributes to stay up in the competition, as they have no liability towards a discount rate like 
their multiple bidding counterparts. Finally, through a trial and error process the minimum cost for the supplier 
selection is determined through the following model, given below, 
                                    (6) 
where,  
           Ci = direct cost of procurement from a facility i 
                        Cirj = variable (direct) cost of sourcing product i from supplier j through bid r 
           b = decision variable allocating a particular product to the supplier 
           rs = single bid providing supplier 
                         rm = multiple bid providing supplier 
                         r = discount rate provided by multi product suppliers to attract their product 
 
6. Validation of models through case study 
We tested the model through a questionnaire-survey focusing on parameters such as cost minimization, quality and 
delivery, buyer-supplier relationships, situations before and after innovation. The firm, Maxwell Industries Ltd., is a 
leading manufacturer of high quality 100% cotton yarn manufacturer in India for hosiery/weaving industries. It 
operates in the highly competitive domestic and international market as suppliers of 100% Combed Auto 
leveled and Auto Coned Contamination controlled Siro cleared hosiery/woven cotton yarn for the high tech 
knitting/weaving industry. 
 The company is a part of the successful VIP Group, a leading supplier of world-class undergarments, with a total 
group turnover of $ 75 million. The unit started functioning in 1995 at the picturesque location of Kollappalur, 85 
km from Coimbatore in the Southern Indian state of Tamil Nadu. At Maxwell, the company is continuously striving 
for technological excellence by bringing the latest and best machineries internationally available. It also has a testing 
laboratory par excellence. In addition to the machinery and factory of international levels, the company has an 
excellent testing laboratory and training center which aid the manufacturing process. The mill exports 60% 
production of our total capacity in countries like Europe, USA, Korea, Egypt, Hong Kong, etc. The following data 
were received for the questionnaire and interpreted. 
The company deals with nearly 50 products. The demands may vary annually, with the estimated profit for a single 
product (for e.g. Frenchie plus), their leading product in the market today, being 20%. During the peak season 
period in a year, the firm, sometimes outsource their products that are made to their standards under their 
supervision. Some suppliers may offer discounts. However, in this situation where there are 5 suppliers on 10 
offering multiple products, none of them offer any discount in the process. 
Maxwell industries prioritizes its performance attributes as Quality > Price > Delivery. The company also has 
parallel innovations being undergone with the expected period being 6 months. The current product's price is 
expected to increase during the time of innovation. An increase in demand is always expected with every year with 
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an annual investment of about 10 crores. After innovation, the current product is expected to be present for almost 2 
years in the current market. 
Increases in demand and profits are expected once the new product is released in the market. However, no profit is 
expected during the course of innovation. The leading products in today's market for Maxwell industries Ltd. are 
"Frenchie briefs", "Bonus vests", "Punch trunks", "Feelings panties". The general demand for any one of these 
products is usually 15 lakh pieces per month. An estimated profit for a product is 12%. Discount rates ranging 
between 2 and 5% are given for the product keeping in mind the factors that influence the discount rate such as: 
clearing old stock/inventory, increasing sales, promoting the suppliers. The product is marketed to a nationwide 
distributor's network, most of them having about a 20 to 30 year relation with the company. 
The company has 4 distribution centers in Chennai and 2 distribution centers in Coimbatore. Ranganathan st., 
Spencer's plaza and Big Bazaar are the main market zones in Chennai while Oppanakara st.,Gandhipuram and 
Oppanakara st. are the main market zones in Coimbatore. All these market zones provide all products of the 
company. However, Thermal ribs & lows are not available in all the market zones. From the data, the product 
Frenchie plus attains maximum profit/product of about 20%, Bonus- 15% and Leader- 10%. Advertising costs and 
budgets are included in the annual investment of 10 crores. Analyzing the obtained data and verifying it with the 
models being implemented, we try to maximize the profits of the buyer and the supplier keeping each parameter in 
mind. 
7. Conclusions and Managerial Implications 
The models presented are modified versions to support real-time scenarios in SCM, keeping in mind all the 
attributes taken into consideration. We were guided in the choice of models by a desire to indicate the usefulness of 
dynamic (e.g., dynamic game theory) and static (e.g., network optimization) as well as single-objective and 
multiple-objective models. 
Decision models in global SCM can be developed using well-established, analytical techniques. While areas in SCM 
have been investigated in the extant literature, strategic and tactical aspects of global SCM that focus on inter-
organizational interactions and arrangements have not been investigated adequately. A number of research issues 
pertinent to global supply chains can be identified: buyer–supplier relationship and information exchange, supply 
chain agility, and value partitioning and value positioning. In this context, analytical modeling in SCM can benefit 
from techniques from other disciplines such as auction theory, real-options, and game theory in analyzing the 
decisions. 
Implementing the usage of a discount factor to the suppliers offering the products/services as per the demand can be 
very valuable as this encourages buyer-supplier relations as per social exchange theory. This on a wider note gives 
way for backward income, leading to suppliers having more financial capital, probably providing a route to develop 
more products/services. 
Based on market zone studies and market share values, marketing and advertising objectives must be greatly 
focused on for rapid information exchange between buyer-suppliers, leading to faster reaching of products/services. 
The market conditions to be considered are: frequency of the advertisement, competition in the market and clutter, 
market share and product life cycle stage. As a whole, advertising costs is a controllable expense and when the 
market conditions are studied thoroughly, then the company has to set up its advertising budget accordingly. 
8. Suggestions for Future Research 
In this paper many assumptions and techniques can be further extended or modified for better understanding of 
market strategy by supply chain definitions furthermore we assume a one-to-one correspondence between the end 
product sold by the buyer and the component sourced by the buyer from the supplier. Alternative relationships 
between component sourced from a supplier and the end product made by the buyer, such as many-to-one or one-to-
many, exist. Further, the buyer is assumed to sell at a constant margin by appropriately marking up the price 
according to the price charged by the supplier. Clearly, a buyer could be engaged in variable margin to manage the 
end-customer demand better. The examination of these conditions in future studies could substantially enhance our 
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understanding of supply chain management. 
Further, along with relaxing the assumptions listed earlier, several extensions to this research are possible to better 
analyze such co-operative relationships between collaborating firms. Information about the cost structures of the 
collaborating partners and their relative utility from the exchange relationship is critical to an understanding of 
power in exchange relationship. Hence, one of the extensions of the problem is to consider aspects of information 
asymmetry. Issues related to detailed price comparison between the supplier, its competitors and the range of 
substitutes are different means by which a buyer can streamline collaborative strategies. Investigation of these issues 
and validation of the findings in this study will enrich our understanding regarding long-term buyer supplier 
relationship in the presence of lock-in conditions. 
A complete full-fledged development of such an architectural change to the managerial technique can actually 
influence the company in waste reduction mechanisms that in turn brings a reduction in cost and hence optimizes the 
profit. But the obstacles to be overcome includes  
x Providing an apt infrastructure to the company 
x Bringing in the knowledge of such management techniques among working staff and employees 
x Development of a modification factor that enhances profit optimization 
x Rapid progress by implementation by developing an optimization tool. 
A better and more eco-friendly perspective of the model can also be studied by a more environment friendly or 
‘green’ theory approach. By this approach main goals to be achieved can be (1) Alignment of supply chain goals 
with utilization of resources; (2) risk against unethical practices of management can be eliminated. But again the 
failure in implementing such a technique in industries with low infrastructure restricts the research of this motive. 
Other areas in which future research can be done are by developing a new method of data collection for validating 
data. Methods other than questionnaires or surveys by a much developed numerical approach can be prepared for 
easier collection of data. Addition of GUI-graphical user interface to the optimization tool provides an appealing and 
attractive accessibility to even non-technical users.  
Appendix A. Questionnaire-Survey 
A.1. Cost Minimisation:  
x How many types of products does the company deal with? 
x What is your leading product in the market, today? 
x What is the general demand for the product (in numerals)? 
x What is the estimated profit for your single product? 
x How many major parts does the above mentioned product have? 
x Do you resort to other suppliers due to certain factors? If so, what are they? 
x What is the total number of suppliers for this product? 
x How many of these suppliers can supply multiple products? 
x  Do multiple suppliers give a discount? If so, on what basis and what are the approximate rates? 
A.2. Quality And Delivery: 
x Please number your preferences (1-3) for the below mentioned attributes. 
Price   
 
Quality              
 
Delivery 
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A.3. Buyer-Supplier Behaviour (Buyer) :- 
x Is the company trying for a parallel innovation for the initially mentioned product? 
x If Yes, what is the expected duration for this innovation? If No, which would be the product undergoing 
innovation? 
x During the innovation period, do you expect the current product’s price to increase or decrease? 
x What was the price of the product during the last calendar year? 
x Is the demand expected to increase or decrease every year? 
x How much does the company invest for its total innovation their products per year? 
x For how many years has this current product been in the market? 
A.4. After Innovation  (Buyer):- 
x In the event of an innovation being successful with the release of a new product, how long (in years ) does 
it take for the old product to expire in the market? 
x From the new product, would you expect a higher profit and an increase in demand? 
x Will the company be able to obtain any profit during the course of innovation? 
A.5. Buyer Supplier Relationship(Supplier):- 
x How many types of products does the company deal with? 
x What is your leading product in the market, today? 
x What is the general demand for the product (in numerals)? 
x What is the estimated profit for your single product? 
x What is the cost of the single product? 
x What are the factors influencing the discount rate? 
x What is the discount rate for the given product? 
x To how many companies is this product marketed to? 
x How many of these companies has had a long term relationship with you?(time period to be specified) 
x Does the price increase or decrease for these products annually? 
x How much did your product cost the previous year? 
A.6. Market Integrated Distribution ( Assessing Market Share ) :- 
x How many distribution centers does the company have in the cities of Chennai and Coimbatore ? 
x What are the three major market zones in Chennai ? 
x What are the three major market zones in Coimbatore ? 
x Do all these market zones provide all the company’s products ? 
x Please name one product that is available in all market zones. 
x Please name two products that is NOT available in all market zones. 
x From the above two answers, which product has the maximum demand and which product has the 
minimum demand  in these market zones ? 
x In these market zones, what are the preferences for these factors ? Please number them from 1-3. 
x Does the company have an advertisement budget (approx.)? 
x What is the profit expectation for each of the three products? 
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